
July 18, 2003 

V I A  MESSENGER 

Ms. Marlene H. Dortch, Secretary 

Arent Fox Kintner Plotkin & Kahn, PLLC 
1050 Connecticut Avenue, NW 
Washington, DC 20036-5339 
Phone 2021857-6000 
Fax 20218576395 
www.arentfox.com 

Alan G. Fishel 
202/857-6450 
fishela@arentfox.com 

Jcffrey E. Rumrnel 
202/715-8479 
rummelj@arentfox.com 

Fcdcrdl Coiiimunications Commission 
Oftice of the Secretary 
445-12th Street, S .W.  
‘I‘W-A;25 
Washington, D.C. 20554 

RE: Revision of Part 15 of the Commission’s Rules Regarding 
U I t  ra-Wideband Transmission Sys tems 

Comments of Delphi Automotive Systems Corporation 

ET Docket 98-153 

Dear Ms. Dortcli: 

On behalf of Delphi Automotive Systems Corporation (“Delphi”), transmitted herewith are an 
oi-iginal and four (4)  copies o f  Delphi’s “Comments” i n  connection with the above-referenced 
proceeding. 

If any questions atisc with respect to these Comments, please do not hesitate to contact 
undcrsignctl cotiiiscl 

Respectfully submitted, 

Jeffky E Ruiiimel 

Enclosures 

WASHINGTON, DC NEW YORK 
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Before the 
FEDERAL COMMUNICATIONS COMMISSION 

Washington, D.C. 20554 

In thc Matter of 

Revision of Pari 15 o l  the Commission’s Rules ) ET Docket 98-153 RECEIVED 
Regarding Ultra-W idcband Trdnsnllsslon 
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systems 
JUL 1 8 2003 

FFUf Mi COMML‘NIUTIOI  COMMISSION 
OFFICE Or THE SECHEiARY COMMENTS OF 

L) E L PH I A UT0 MOTlV E SYSTEMS CORPORATION 

Delphi Automotive Syslems Corporation (“Delphi”), by its undersigned attomcys, hereby 

submits these “Commcnts” in  response to the Commission’s “Further Notice of Proposed Rule 

Making” (“F’NPRM”) releascd oil March 12, 2003, in the above-captioned proceeding.’ Delphi 

is a lcadcr and innovalor i n  the design a n d  manufacture of aulornotive radar and has actively and 

consistcntly participatcd i n  tlie Commission’s ultra-wideband (‘IJWB”) ruletnaking process 

throughout this proceeding.’ Dclphi’s Cvinincnts address the following critical matters: 

The Commission should pennit the operation of any UWB device pursuant to the 
LJWB standards currently designated for hand held dcvices, but only so long as the 
permission granted would extcnd to the following devices as well: (i) devices 
cmploying tlie pscudo-noise direcl sequcncc binary phase shift key (“PN DS BPSK’) 
wavdonn; and (ii) high P R F  devices ( in  addition to the low PRF devices contcmplatcd 
by tlic Commission). 

The C‘oniinission should allow any  U WB dcvice to be operated under the standards for 
hand held UWB devices, c.g. the Commission should allow any UWB device to be 
operated i n  thc 3.1 ~~ 10.6 GHz band. 

U W B  dcviccs should generally he pcmiitted in all frequencies above 10.6 GHz (as well 
as lrequencics between 3. I and 10.6 GHz), except where it can be established that such 
use would inkrfere with existing liccnsecs (in which instances the Commission should, to 
the extent ticcessary, reduce UWB crnissions limits for those specific bands where the 
intcrfcrence may occur). 

, ‘. Rebiiion of Par1 I 5  o f  the Cominission’s Rules Rerardinr L‘ltra-Wideband Transmission Svstems”. - - 
Mcnioraiiduni !~pinioii and Order and Further Notice ofosed Rulemaking, ET Docket Po .  98-152, FCC 03-33, 
TI‘il53-166 (rel. M a c h  1 2 ,  2003) (“MOgLO and FhPRM”I. , ’ .SLY i ’ g ,  “l’x Parte (‘omnments of Dclphi Automotive Systems Corporation” (“July 2001 Comments”) and 
accompailying “Fnginecring Study” (“Sludy”) filed J u l y  13. 2001; “Comments” filed on Sepremher 12, 2000; and 
“Kcply  (~‘oiiiiiiznti” filcd October 12. 2000. 
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‘The proposed rule changes to 47 C.F.R. 515.35(b) (“Section 15.35(b)”) set forth in 
paragraph 164 of the FNPRM should be adopted, as Section 15.35(b) currently 
  in necessarily constrains emissions of non-UWB part 15 wideband devices to levels well 
helow that of UWB devices. 

The altcmativc proposal o f  Multispectral Solutions, Inc. (“MSSI”) to use a 1 MHz 
bandwidth in measoring the peak power of an emitter is inappropriate and should be 
rejected. 

The 500 M H z  minimum emissions bandwidth requirement for UWB devices should bc 
eliminated because it is an unncccssary constraint that potentially hampers spectrum use, 
whilc not providing addcd interference protection to existing services. 

In support o l  these “Coinmcnts”, Delphi respectfully states as follows: 

PERMITTING A N Y  UWB DEVICE TO BE OPERATED 
UNDER THE STANDARDS FOR HAND HELD UWB DEVICES 

A. Inclusion of PN DS BPSK Devices and High PRF Devices 

In  response to a submission from MSSI, the Commission has proposcd to amend 

Ihc rules to “pennit the operation of a n y  UWB device undcr the UWB standards currently 

designated Tor hand hcld devices as long as the PRF docs not exceed 200 kHz and the equipment 

employs a pulsed or an impulse niodulation.”’ 

Delphi strongly supports pennitting the operation of any UWB device under the 

U W B  stantlards currently designated for hand held devices, but only so long as the permission 

granted would extcnd to thc following deviccs as well: (i) dcvices employing the PN DS BPSK 

waveform; and ( i i )  high PRF deviccs (in addition to the low PRF devices contemplated by the 

Commission). 

1 .  

In Dclphi’s July 2001 Comments filed in connection with the initial rulemaking in  

Inclusion of PN DS BPSK Devices 

this procccding, Delphi established the following: 
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Pulsed wavcforrns and the PN DS BPSK signal employed by Delphi are 
virtually identical in the frequency domain.4 

The PN DS BPSK signal is iis close to thermal noise i n  physical properties 
as lias becn invcntcd, and is more noise-like than proposed pulse type 
signals. ftl. at 3-4. 

Due to its noisc-like properties, the interference risk presented by the PN 
DS BPSK signal to existing receivers is no greatcr than, and ordinarily 
will bc lcss than, the iiiterferencc risk presented by proposed pulsed type 
signals. I t / .  at 3-4, 5-10. 

0 

0 

In light of thc comments orDelphi and others, in the First Report and Order in this 

proceeding,’ the Commission concluded “that various modulation types should be permitted as 

long as the products comply with all o f the  technical standards that are being adopted i n  this 

proceeding,” and, in particular, PN DS UPSK i s  one of the modulation types approved.” 

For the samc reasons, if thc Comn~issior pemiits the operation of any U W B  device undcr 

thc UWB standards currently dcsisnated Ihr hand held devices where the PRF does not exceed 

300 k H /  and the equip~nent enlploys ii pulsed or an impulse modulation, the Commission should 

also pcrtnit such opcration where the device employs the PN DS BPSK waveform. Non-pulsed 

waveforms should be allowed at any frcquency where pulse waveforms are permitted, as Delphi 

has demonstrated Ihat pulsed wavefonns and the PN DS BPSK signal employed by Delphi are 

not only virtually identical in the frequcncy domain, but when operating within the UWB 

average power and peak power limits they have similar interference potential.’ Because the 

pulsc/impulse waveform has 110 less interfercnce potential in any case than a PN DS BPSK 

waveform, prohibiting PN DS BPSK waveforms and allowin:: pulse waveforms has no physical 

 si,^, S/W!I, p 2-5 ‘The PN DS IIPSK ~ a v e f o r i n  is created by bi-phase modulatiitg an RF carrier wlth a digital 
scqiiencc, blicre the sequence is a “inaxiinal leiigth” code. The RF carrier is reversed in phase 180” according lo the 
digital sequence : a digilal sequence of I, 0. I, I ,  I ,  0, I ,  0, . . .  would result i n  a transmitted carrier with phase 
stales 0”. I XO” ,  W’, 0”. 0 .  1 x 0 ”  O”, 180‘’ . . . .  accordingly. Each code bit state and corresponding carrier phase state 
i h  cal lcd I I  “chip”. s h e i c  thc time duration o f  thc chip is called the chip period. The code sequence has a finite 
Icngth Wlieii the ciirire code scqiicnce has heen applied to  the RF carrier, the process is repeated in  niosi 
c~niinunicatioiis aiid iadar application\. 12 a t  3 .  
’ “Revision of Pai l  IS of  the Cominissioii~r Rules Regarding Illtra-Wideband Transmission Systems”, First Report 
and Order, E I ’  Ihcker No. 98 -12 ,  ITC‘02-48 (rel. April 22, 2002) (“First R&O”). 
‘’ First K&O, 1:1i32, 270. 

. .  
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justification. That is, excluding the PN DS BPSK waveform in  this context would constitute an 

arbitrary, impcrmissible distinction unsupported by the technical characteristics of the signal 

when compared to pulse-typc signals.# 

Moreover, excluding the PN DS BPSK waveform would also be patently contrary to the 

public interest. Dcviccs that tise the PN DS BPSK wavefonn that could he highly beneficial to 

ihc public would be barred for no valid rcason whatsocver. For example. a vehicular radar 

irpplicatioti (or a side detection system could use the PN DS BPSK waveform in the 3.1 ~~ 10.6 

GH7 hand." 

In stini, selectively allowing certain waveforms while prohibiting other waveforms 

providcs an unfair bias towards certain manufacturers, underutilizes the frequency spectrum, 

inhibits U W B  technology development, and does not cnhance interference protection to existing 

seiviccs. 

2. Inclusion of High PRF Devices 

A PKF criteria Tor operation of any UWB device in the 3 .  I ~ 10.6 GHz 

liand should not be applied. 

In the MO&O and FNPRM, the Commission confirmed that the 

"combination of tcchnical standards and opcralional restrictions [adopted by the Commission for 

1~JN'BJ is designed lo cnstirc that LJWB devices can coexist with the authorized radio services 

without the risk of harmful inlerference.. ..""' UWB devices, when operated in  accordance with 

id1 of the UWB emissions standards, whether low PRF pulse, high PRF pulse, or PN DS-BPSK 

wavekmns, will not causc harmful interrerencc with existing services in the 3.1 ~ 10.6 GHz 

' S m  .S/I,dJ'. p. 2-5 .  
' ~- Scc Melody Music, Inc. FCC, ? 4 i  I) 2d 730 (D.C Ctr. 1965) (I'he Commission must treat simlarly situated parties 
alike unless II ewplxiiis iis reasoiis tbr differcntial t reamcnt) .  
' 4 \ idc  detection syverii contiiiuously ohscrvcs the sidc blind spols that typically evade the driver's view. When an 
objcct is in a bliiid spol. a clcarly visihlc indicator lights u p ,  allom'ing a quick glance by the driver to see if hekhe 
ha\ a clear atipceni l a i i ~  to inakc a lane change 

Sr: MO&O and FNPRM. 115. I O  
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band. I J W B  emissions are too low in power to represent a harmful interference threat in these 

hands. Therefore, in light of (he Commission’s stated policics in this proceeding, there is no 

rciison to exclude from approval high PRF devices. As with devices employing the PN DS 

BPSK wavelomi, a n y  exclusion of high PRF devices from UWB operations would be arbitrary 

and capricious and contrary to the public interest. 

B. Inclusion of All UWB Devices to be Operated in  the 3.1 -- 10.6 Band. 

The Commission should allow any UWB device to be operated under the 

standards For hand 11cld UWB deviccs, e.g. the Cornmission should allow any UWB device to be 

operated in the 3 .  I ~~~ 10.6 GHz band. Dclphi knows of no interference potential to existing 

sewices that would bc introduced by operating any UWB device(,) outdoors in accordance with 

the emissions standards for hand hcld UWB devices. I n  addition, no changes to the UWB 

standards arc rcquircd to accomniotlate UWB devices in  the 3.1 ~ 10.6 CHs hand. The presently 

cxtsling restraints on U W B  average and pcak EIRP emissions provide for more than adequate 

protection against potential interfcrcncc to existing services. 

C:. Frequencies above 10.6 GHz 

In the FNPRM, the Conimission seeks comment on permitting the operation of all 

or ceitain UWB deviccs i n  the 3.1 ~ 10.6 GHz band. While that issue is very important, Delphi 

respectftilly submits that i t  is i n  the public intercst lo expand the scopc of such analysis beyond 

(ha1 particular frequency band. Specifically, UWB devices should generally be permitted in c d l  

frequencies above 10.6 GHz (as wcII as frequencies between 3.1 and 10.6 GHz), except where i t  

can be estahlished that such tisc would interfere with cxisting licensees (in which instances the 

(I‘oinmission should, to the extent necessary, reducc UWB emissions limits for those specific 

bands where the interferencc may occur). Given the presently existing restraints on UWB 

avct-age and peak EIRP emissions, generally speaking, U WB devices will not cause interference 
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in the rrequcncy hands abovc 10.6 GHz, just as they will not do so in the frequency bands 

between 3. I GHr and 10.6 GH7,.” 

Not only is permitting operation of UWB devices in  the bands above 10.6 GHz 

consistcnl with the public interest, such action would be supported by recent unambiguous 

pronouncements o f  thc Commission with rcspcct to spectrum policy. A n  important goal of thc 

Commission, as indicated in thc “Spectrum Policy Task Force Report”, ET Docket No. 02-1 35, 

Novernber 2002, (the “Task Force Report”). is to increase spectrum utilization via innovative 

speclrum management techniques. As  the Commission recognized in the Task Force Report, it is 

in [tic public interest lor the Commission to expand spectrum access for unlicensed transmitters 

2nd to allow for the maximuin feasible flexibility of spectrum use by both licensed and 

tinliccnsed users.” Specific methods for achieving such flexibility and increased spectrum 

utilization rccornnicndcd in thc Task Force Report include “underlay[ing] beneath primary ttscrs 

unlicensed devices [that] operate below acccptable interference level[s] (that is, operate on a 

ion-interference basis with licensees) ..”I 

Givcn thc prcsently cxisting restraints on UWB average and peak EIRP 

cmissiotis. U W B  devices providc cxccllciit cxamplcs of unlicensed devices that generally 

opcrate below acceptable interrerence levels. Accordingly, with regard to UWB, the Commission 

has a pcrfcct opportunity in this procccding to put its principles into practice, and to begin to 

makc the goals in  the Task Force Report a rcality. Moreover, by allowing the operation of any 

1JLL‘B device above 10.6 GHz (as well as between 3. I and 10.6 GHz), the Commission can 

I1 (lie (’ominission considers the issue of whether perinitting [JWR devices in ( I / /  frequencies above 10.6 GHz to 
be 3 lugical oulgrom~th or thc C’oniniissiiiii.8 proposal to perniir UWB devlces between 3.1 and 10.6 Gtlz,  i t  can 
decidc the issiic wthuut issuing a Supplemental Furrlier Notlce or initiating a new rulemaking. Weverhaeuser 
( ‘ I J ! ~  v ( u c ,  590 F.2~1 101 I ( U . C  Cir. 1978). Should the Commission, however, vie=, the consideration or 
such a recliicst to he heyontl the scope of thc FNPRM, Delphi respectfully suggests that the Commission issuc a 
rupplcmenlal Fuilhcr Notice (or iniliatc a iiew rulemaking) so that this important issue can he decided. 
’ ~ ’  k i k r c c & o r ! .  1’T Dncket No. 02.135, p 54-58; Public Notice, “Commission Seeks Public Comment On 
Spectlum Policy ‘Task Force Report”, F K  02-322, Separate Statement o f  Commissioner Copps. 

I I  

I ~< ~- l.ask I’oi.cc ~ K c m I  a i  0 3  
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iiicreasc spcclruni use and maximize the development of  this important technology, thereby 

bringing substantial bcnefits to the greatcst number of citizens. 

II. MODIFYLNC NON-UWB STANDARDS 
TO ACCOMMODATE WIDEBAND PART 15 TRANSMITTERS 

A. Revisions Contemplated in  Paragraph 164 of the Further  Notice 

Delphi supports thc proposed rule changes to Section 15.35(b) set forth in 

paragraph I64 o f  the F N P R M .  At the prcscnt time, through the peak power rules alone, Section 

15.35(b) unnecessarily constrains cinissions o f  non-UWB part 15 wideband devices to levels 

wel l  below that oTUWB devices. The modifications contemplated in paragraph 164 will rectify 

this inibalancc and allow manufacturcrs to best utilize the available spectrum resource. In short, 

the peak power options proposed by the Commission in paragraph 164 will limit peak powcr 

emissions to thc extent necessary to protect existing scrvices, both with respect to narrowband as 

wcll i ts  widchuncl cmitters. 

Under the proposed rule, the minimum pcak measurement bandwidth 

rcquircinent o f  I MHz cxists i n  conjunc~ion with the requirement that thc peak measurement 

bandwidth shall be no more than 10% o f  the IO db cniissions bandwidth, Delphi understands 

that these proposals collectively create an implicit requirement that, in order to use the peak 

powcr mcasurcincnt dcscribcd in  Ihc proposed rule, the cniitter must exhibit a I O  db radiated 

haiidwidth ora t  least 10 MHr. Proposcd changes in the UWB definition would also contain this 

implicit rule. Delphi has no concerns with the implicit requirements, given narrowband systems 

have relatively high power allocations for unlicensed transmittcrs throughout thc spectrum, with 

ciiiissioiis limits unio llieir own. 

B. The  Alternative Proposal of MSSl 

The alteniativc proposal o f  MSSl to use a 1 M H z  bandwidth in measuring the 

pcak power of an emitter is inappropriate and should be rejected. There must be, other than the 
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typc of detector, a method to distinguish estimates of “Peak” power and “Average” power, as 

both emissions parameters should he monitored and controlled. Peak power measurement 

bandwidth is critical i n  assessing pcak power missions, and must be wider than the average 

power measuremenl bandwidth so as to distinguish between the two quantities of “average” and 

“peak” power. MSSl’s proposed rulc could potentially allow extremely high peak power 

cmissioiis due IO the narrow bandwidth of the proposed measurement. 

111. PROPOSED CHANGES TO THE UWB DEFINITION 

Delphi wholeheartedly agrecs with the Commission’s assessment that requiring a 

minimum emissions bandwidth of 5 0 0  M H 7  in order to qualify a device as a “UWB device” i s  an 

unnecessary constraint that potcntially hampers spectrum use, while not providing added 

iiitcrfcrencc protection to existing scrviccs. As shown i n  earlier flings by Delphi, relatively 

nan-owhand UWB cmissions exhibit less potential for intcrfercnce than do wider bandwidth 

cmissions.“ By nllow~ing “narrowband” operations in  UWB devices, the utility and flexibility of 

UWR deviccs will he increased, thereby incrcasing spectrum use with less potential for 

inlcrfcrcncc than rrom wideband U W B  dcvices. 

Industry has itlentifetl applications whcrc the “best design” calls for the device to vary 

its 10 dh radiatcd bandwidth As an example, Delphi has fielded an application that would 

greatly benetir from a variable bandwidth of - 250 MHz and 2500 MHz.’’ This is one of 

potcntially many applications that call Tor variable radiation bandwidth to the significant benefit 

of the user. By allo\ving UWB radiated bandwidth to fall below 500 MHz, the Commission will 

directly bencfil thc users o f  l l W B  products by allowing the lowest cost and most useful designs 

to lie applied -- and, in fact. Lo be applicd without increasing (and i n  many instanccs actually 

decrcasing) the potential for intcrfercnce. 
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IV. COMBINATION OF MODIFICATIONS DISCUSSED IN SECTIONS I 1  AND 111 

It is Delphi's view thal thc combination of ru les changes regarding peak power limits for 

noli-llWB unlicensed part 15 dcviccs and changes to the required UWB bandwidth would make 

rhc Part 1 S niles for unlicenscd transmitters much more consistent and equitable. Artificial 

bandwidth and pcak power constraints would be removed under the proposed rules, where 

potential for interference to existing services will not be elevated and in some cases actually 

rctluccd 

V'. CONCLUSLON 

For the reasons set rorth herein, the Commission should adopt rules consistent with the 

16 commcnls and proposals of Delphi, as spccified in these C'ommw1.Y. 

Respectfully submitted, 

DELPHI AUTOMOTIVE 
SYSTEMS CORPORATIO 

/' Jeffrcy E. Rummel 
ARENT FOX KINTNER PLOTKIN & 

KAIIN, PLLC 
1050 Connecticut Avenue, N.W. 
Washington, D.C. 20036-5339 
(202) 857-6450 

Its Attomcys 

Dated: July 18,2003 

At 1! lX  of llic FNPRM, the ('ommission sought conment in connection with the request of Siemens VDO 
A~iioniotive .4(i ("Siemens") lo permi l  the operation of frequency liopping sysrsms as vehicular radar systems In the 
22-29 ( iH7 band. While Delphi has 1101 addressed Siemens' request in these c o r n e n i s ,  Delphi does believe thar i f  
llic ('ommission :!ants Sicmens' rcquest. t l ic  Coimnission should ensure thar its approval is not unduly narrow and 
would co\er  other vehicular radar system7 t h a t  h n w  waveforms (i.e., swcpt frequency) that are slrnilar to Slernens' 
Iproposcd \ v a \ ~ c f w i ~ i n .  
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